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) The elevator (10) for supporting a string of 
pipe (15) in a well rig is actuable between a 
closed condition for gripping of the pipe (15) 
and an open condition, and includes a safety 
device for preventing opening of the elevator 
(10) when a string of pipe (15) is positioned in 
and supported by the elevator (10), to thus 
prevent accidental dropping of the string (15) 
into a well. The elevator (10) may be opened and 
closed by air pressure, with the safety device 
preferably including a sensing element posi- 
tioned to respond to the presence of a well pipe 
(15) in the elevator (10) at a location to be 
supported thereby, and valve (67) actuable by 
the sensing element to control the delivery of 
pressure fluid to the elevator (10). 




FIG. I 
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This invention relates to safety devices for eleva- 
tors utilized in suspending a string of drill pipe or other 
well pipe in a well rig. 

Background of the Invention 

During the drilling of a well, and when performing 
various other operations in a well, it frequently be- 
comes necessary to suspend the drill string or an- 
other string or length of pipe in the well by means of 
an elevator supported from the traveling block of the 
rig. In certain types of rigs, such as top drive arrange- 
ments, the efficiency and convenience of the overall 
pipe handling operation can be enhanced by employ- 
ment of elevators which are actuated remotely be- 
tween a closed condition for gripping and supporting 
the well pipe and an open condition in which the ele- 
vator can be moved laterally onto and off of the pipe. 
A known type of power operated elevator is actuated 
between these conditions by compressed air, which 
operates two cylinders, with the first cylinder opening 
and closing two body sections of the elevator, and the 
second cylinder actuating a latch for holding the body 
sections in closed condition. 

Summary of the Invention 

The general purpose of the present invention is 
to provide a safety device for preventing accidental 
opening of an elevator when a pipe is supported by 
the elevator. As will be appreciated, opening of an ele- 
vator while it is holding a string of pipe can result in 
dropping of the entire string into the well, with possi- 
ble major damage to the string and any equipment 
carried by or associated with the string, and to the 
well itself, and with possible injury to personnel and 
loss of time in fishing for and removing the string from 
the well and in other operations which may be re- 
quired as a result of the unwanted opening of the ele- 
vator. The safety device for preventing these prob- 
lems includes a sensing element which responds to 
the presence of a string of pipe in the elevator at a lo- 
cation to be supported by the elevator, and which au- 
tomatically prevents opening of the elevator when a 
pipe is at that location. The sensing element prefer- 
ably operates a valve which controls the delivery of 
actuating fluid to the elevator. 

In certain forms of the invention, the sensing ele- 
ment is mounted for engagement with the outer sur- 
face of a well pipe located in the elevator, and is mov- 
able generally toward and away from the axis of the 
pipe to sense the diameter of the pipe surface engag- 
ed by the element. When a pipe having enlarged joint 
ends is supported in the elevator, the sensing ele- 
ment contacts the increased diameter external sur- 
face of one of those joint ends and automatically con- 
ditions the safety valve or other power controlling unit 
to prevent powered opening of the elevator. When the 



pipe is suspended in the rig by means other than the 
elevator, the sensing element engages a smaller di- 
ameter portion of the external surface of the pipe, 
and in that condition permits opening of the elevator. 

5 In elevators of the slip type, the sensing element may 
be positioned for upward and downward movement in 
accordance with upward and downward movement of 
a number of pipe gripping slip elements contained 
within the body of the elevator, so that when a pipe 

10 is supported in the elevator by the slips the resultant 
downward movement of the slips will actuate the 
safety valve or other unit for preventing opening of the 
elevator body sections. 

15 Brief Description of the Drawings 

The above and other features and objects of the 
invention will be better understood from the following 
detailed description of the typical embodiments illu- 

20 strated in the accompanying drawings, in which: 

Fig. 1 is a perspective view of an air operated ele- 
vator having a safety valve embodying the inven- 
tion, and with the elevator shown in open condi- 
tion for movement laterally onto and off of a pipe; 

25 Fig. 2 is an enlarged plan view of the elevator of 
Fig. 1, shown in closed condition; 
Fig. 3 is an enlarged fragmentary vertical section 
taken primarily on line 3-3 of Fig. 2; 
Fig. 4 is an enlarged firagementary vertical sec- 

30 tion through the safety valve taken on line 4-4 of 
Fig: 2; 

Figs. 5 and 6 are horizontal sections taken on line 
5-5 of Fig. 4 and showing the safety valve in two 
different positions; 

35 Fig. 7 is a schematic representation of the air de- 
livery system for the elevator; 
Fig. 8 is a fragmentary view taken primarily on 
line 8-8 of Fig. 2 and showing the latch element 
for holding the two body sections of the elevator 

40 in closed condition, with certain portions of the 

elevator being omitted for clarity; 
Fig. 9 is a fragmentary horizontal section taken 
on line 9-9 of Fig. 8 and showing the latch mech- 
anism in closed condition; 

45 Fig. 1 0 is a view similar to Fig. 9, but showing the 

latch and its lock element in open condition; 
Fig. 11 is a fragmentary view similar to Fig. 3 but 
showing a variational type of elevator for support- 
ing a different type of well pipe in the elevator; 

so Fig. 12 is a fragmentary plan view of the safety 

valve of Fig. 11, taken generally on line 12-12 of 
Fig. 11 but with the pipe contacting roller in re- 
tracted position ratherthan the extended position 
of Fig. 11; and 

55 Fig. 13 is a fragmentary vertical section which 

may be considered as similar to Figs. 3 and 11 but 
showing adaptation of the invention to a slip type 
air operated elevator. 
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Description of the Preferred Embodiments 

Referring first to Figs. 1 and 2, the elevator 10 
shown in those figures includes two body sections 11 
and 12 interconnected by a hinge 13 for relative 5 
swinging movement about a vertical axis 14 relative 
to one another between the open condition of Fig. 1 
and the closed condition of Fig. 2. In the Fig. 2 con- 
dition, the elevator acts to support a well pipe 15 (see , 
Fig. 3) having a downwardly tapered eighteen degree 10 
external surface 16 on its enlarged joint end 17 en- 
gaged by correspondingly downwardly conicaily ta- 
pered complementary eighteen degree support sur- 
faces 18 formed within body sections 11 and 12. As 
seen in Fig. 3, pipe 1 5 has an external cylindrical sur- 1 s 
face 19 beneath tapered surface 16, and the en- 
larged joint end 17 has an external surface 20 above 
tapered surface 16. Body sections 11 and 12 of the 
elevator have lower reduced diameter cylindrical sur- 
faces 21 which are spaced slightly from surface 19 of 20 
the drill pipe in the Fig. 3 position of that pipe, and 
have larger diameter cylindrically curved surfaces 22 
which are spaced slightly from external surface 20 of 
the joint end. 

The hinge connection 1 3 between body sections 25 
11 and 12 of the elevator includes a cylindrical verti- 
cally extending hinge pin 23 received within hinge 
lugs 24 formed oh the two body sections to intercon- 
nect the sections for opening and closing swinging 
movement about vertical axis 14. In the open cond'h 30 
tion of Fig. 1 , the outer ends 25 and 26 of the two body 
sections 1 1 and 12 are spaced apart far enough to al- 
low the elevator to be moved horizontally between a 
position about the pipe 15 and a position at a side of 
the pipe offset from the vertical axis 27 of the pipe 35 
string. The elevator may be supported in a drilling rig 
by conventional links 28 suspended at their upper 
ends from the vertically movable traveling block of 
the rig. In some instances, links 28 may be supported 
from the traveling block indirectly through a top drive 40 
unit including a motor which turns pipe 15 and a drill 
string connected thereto during a drilling operation. 

Body sections 1 1 and 1 2 of elevator 1 0 are power 
actuated from their closed condition of Fig. 2 to their 
open condition of Fig. 1 by a piston and cylinder mech- 45 
anism 29 including a cylinder 30 connected to section 

11 (see Fig. 2) and a piston 31 having a piston rod 32 
pivotally connected at 33 to body section 1 2 of the ele- 
vator. Piston 31 is actuable relative to cylinder 30 by 
pressure fluid, preferably compressed air, delivered 50 
to the cylinder through a hose 34. As will be under- 
stood, piston and cylinder mechanism 29 acts to pull 

the left end portions 35 of the body sections 11 and 

12 as viewed in Fig. 2 together, thereby opening the 
right ends of those body sections for movement onto 55 
or off of a welt pipe. The body sections are yieldingly 
urged to their closed condition of Fig. 2 by a spring 
represented as a coil spring 36 urging the left end por- 



tions 35 of the body sections as seen in Fig. 2 rela- 
tively apart 

When the body sections are actuated to their 
open condition by piston and cylinder mechanism 29, 
they are automatically retained in that open condition 
by an overcenter linkage mechanism 37 of known 
construction, including two links 38 and 39 having 
first ends pivotally connected together at 40, and hav- 
ing second ends connected pivotally to the two body 
sections 11 and 12 respectively at 41 and 42. When 
the elevator is closed, the pivotal connection at 40 be- 
tween links 38 and 39 is offset to the left of a line ex- 
tending between pivotal axes 41 and 42 at the ends 
of the links, and when the body sections 11 and 12 are 
opened to their Fig. 1 condition the pivotal connection 
at 40 between links 38 and 39 is spring urged right- 
wardly by a spring within mechanism 37 to an over- 
center position rightwardly beyond the line extending 
between pivotal axes 41 and 42, to thereby act as an 
overcenter lock retaining the elevator sections 11 and 
12 in open condition. When the elevator is subse- 
quently moved laterally onto the well pipe, the pipe 
engages an actuator tug 43 carried by link 39 at the 
location of the pivotal connection 40 between the two 
links, to automatically deflect the overcenter mecha- 
nism leftwardly in Fig. 2 toward the position repre- 
sented in that figure and thereby release body sec- 
tions 11 and 12 for closing movement by spring 36. 

The body sections 11 arid 12 are held in closed 
condition by a latch 44 (see Figs. 8 through 10) which 
is connected to the outer free end 25 of section 11 by 
a vertical pin 45 for limited swinging movement rota- 
tive to body section 1 1 about a vertical axis 46 parallel 
to the well axis. As seen best in Fig. 10, body section 
12 of the elevator has a latch lug 47 projecting out- 
wardly from its extremity 26 and which is adapted to 
be received within an opening 48 in latch element 44 
to hold the body sections in closed condition. As seen 
in Fig. 8, the lug receiving opening 48 in latch 44 is 
defined by parallel upper and lower portions 49 of 
latch 44 and a vertically extending portion 50 inter- 
connecting portions 49 and having a latching surface 
51 engageable with surface 52 of lug 47 to hold the 
sections closed. 

Latch 44 is adapted to be locked in its Fig. 9 pos- 
ition by a hook shaped locking element 53 receivable 
within a recess 54 formed in lug 47 to interf it in lockr 
ing relation with a pin 55 carried by the lug within re- 
cess 54. Element 53 is connected to latch 44 by a 
vertical pin 56 for limited relative pivotal movement 
about a vertical axis 57 between the locking position 
of Fig. 9 and the released position of Fig. 10, with a 
spring 58 yieldingly urging locking element 53 pivotal- 
ly about axis 57 to its Fig. 9 position. 

The latch 44 and its locking element 53 are power 
actuated to their open condition of Fig. 10 by a second 
piston and cylinder mechanism 59 whose cylinder 60 
is attached pivotally to body section 11, and whose . 
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piston is connected pivotally at 61 to the outer end of 
locking element 53. In the Fig. 10 condition, the hook 
shaped extremity of element 53 is received within t he 
recess 62 in portion 50 of the latch, with the move- 
ment of element 53 being limited by engagement of s 
that element with a wall 63 of recess 62. It will thus 
be apparent that, upon fluid actuation of piston and 
cylinder mechanism 59 to urge the pivotal connection 
at 61 lef twardly from the Fig. 9 position, element 53 
first swings through a limited angle relative to latch 44 10 
to move the hook shaped portion of element 53 away 
from locking engagement with pin 55, after which sub- 
sequent actuation of the piston acts to swing latch 44 
from its latching position of Fig. 9 to its open position 
of Fig. 10, thereby releasing sections 11 and 12 for 15 
opening movement When the fluid pressure is re- 
leased from piston and cylinder mechanism 59, latch 
44 is returned to its Fig. 8 position relative to body sec- 
tion 11 by a spring represented at 64, and locking ele- 
ment 53 is returned toward its Fig. 9 position relative 20 
to the latch 44 by its spring 58. Upon relative closing 
movement of body sections 11 and 12, curved cam- 
ming surfaces 65 on lug 47 and latch 44 act to deflect 
the latch outwardly enough to pass the lug into recess 
48 in the latch. Also, camming surface 66 on element 25 
53 engages pin 55 in a relation deflecting element 53 
to move past the pin and to its Fig. 9 locked position. 

The elevator structure thus far described is 
known in the art The present invention relates par- 
ticularly to the provision in such an elevator of appa- 30 
ratus for preventing accidental opening of t he elevator 
when a pipe is supported in the elevator. To attain that 
purpose, we utilize a safety valve 67 which controls 
the delivery of actuating pressurized air to jaw open- 
ing cylinder 29 and to latch releasing cylinder 59, and 35 
prevents delivery of such air to those cylinders when 
a pipe is supported in the elevator. Valve 67 may be 
connected to the upper surface 68 of body section 11 
by a U-shaped bracket 69 appropriately attached to 
body section 11 and connected to valve 67 by bolts 40 
70. As seen in Fig. 4, valve 67 includes a main body 
71 containing a cylindrical bore 72 within which a pis- 
ton 73 is movable along an axis 74. Spaced O-rings 
75 carried by the piston form fluid tight annular seals 
within the valve body. A cover or end wall 76 is se- 45 
cured to the right end of body 71, as by bolts repre- 
sented at 77, and is sealed with respect to valve body 
71 by a gasket 78 extending about the bore. An air 
supply hose 79 delivers compressed air to the right 
end of bore 72, to urge piston 73 and its piston rod 80 so 
leftwardly along axis 74 against the resistance of a 
coil spring 81 disposed about rod 80. The air pressure 
supplied to line 79 comes from a source represented 
diagrammatically at 82 In the schematic diagram of 
Fig. 7. and is turned on and off by a manually actuated 55 
control valve 83. A quick release valve 84 connected 
into the line between valve 83 and safety valve 67 is 
actuated automatically against the tendency of an in- 



ternal spring 85 to pass air from valve 83 to valve 67 
when valve 83 is opened. When valve 83 is closed, 
spring 85 returns valve 84 to the condition illustrated 
in Fig. 7, in which air from line 79 is bled to atmos- 
phere to release the pressure in that line. This drop 
in pressure in line 79 enables spring 81 to return pis- 
ton 73 rightwardly to its Fig. 4 position closing off com- 
munication between the right side of piston 73 and 
line 179 leading to cylinders 29 and 59. As piston 73 
moves to the right, it permits air from cylinders 29 and 
59 and line 179 to flow to the left side of piston 73 and 
out to atmosphere through an exhaust opening 1 71 at 
the left end of bore 72. In the Fig. 6 position of piston 
73, such communication between line 179 and open- 
ing 171 is closed off by engagement of the left one of 
the two O-rings 75 with cylindrical bore 72 to the left 
of the enlarged portion 87 of that bore. 

As seen in Fig. 5, the line 1 79 which leads air from 
the interior of bore 72 in valve 67 to cylinders 29 and 
59 communicates through a passage 86 in valve body 
71 with an enlarged diameter portion 87 of the cham- 
ber contained within body 71. This enlarged diameter 
portion 87 of the chamber in body 71 may be defined 
by a conically tapering surface 88 centered about axis 
74 and extending from the diameter of bore 72 to the 
diameter of a short cylindrical surface 89 centered 
about axis 74, and by another conically tapered sur- 
face 90 at the opposite side of surface 89. Piston 73 
has similarly conically tapering surfaces 91 at its op- 
posite ends centered about axis 74. When piston 73 
is in its extreme left hand position of engagement with 
end wall 92 of bore 72, as seen in Fig. 6, the tapered 
surface 91 at the right end of piston 73 is spaced 
slightly from the radially opposite tapered internal 
surface 90 in valve body 71, to allow air to flow from 
the right side of piston 73 through t he narrow annular 
gap between surfaces 91 and 90 and thus to line 179 
leading to piston and cylinder mechanisms 29 and 59, 
to release latch 44 and open elevator sections 11 and 
12. 

Valve 67 is positioned on body section 11 with 
axis 74 of the valve extending radially of the main 
vertical axis 27 of the elevator and a pipe contained 
therein. Thus, piston 73 and its rod 80 are movable ra- 
dially toward and away from that axis, and toward and 
away from the outer surface 20 of a pipe contained 
within the elevator. When a pipe 15 is located in the 
elevator and supported thereby in the position illu- 
strated in Fig. 3, engagement of rod 80 with the outer 
surface 20 of the enlarged upper joint end 17 of the 
pipe limits movement of rod 80 in the position illustrat- 
ed in* full lines in Fig. 3. In that position, piston 73 is 
located as illustrated in Fig. 5, with the right hand one 
of the two O-rings 75 still in engagement with bore 72 
at the right side of the enlarged portion 87 of the 
chamber in the valve body, to thus prevent the flow 
of any of the actuating air from the right side of piston 
73 past that piston to line 179 and the operating cy- 
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lindere 29 and 59 of the elevator. If the pipe 1 5 of Fig. 

3 is in a higher position such as that represented in 
broken lines at 15' in Fig. 3, rod 80 of valve piston 73 
is then allowed to move farther toward the axis of the 
pipe to the broken line position 80* and into engage- 5 
ment with the reduced diameter portion 1 9 of the pipe 
beneath its upper joint end 17. In that condition, pis- 
ton 73 is almost in engagement with but preferably 
spaced slightly from end wall 92 of valve body 71 , and 

the right end of the piston is at the location represent- 10 
ed in Fig. 6, in which position air can flow past the right 
end of the piston and into the enlarged portion 87 of 
the valve body and then to line 179 and cylinders 29 
and 59. The air is thus permitted to open the elevator 
when rod 80 of valve 67 is in engagement with the re- 15 
duced diameter portion of pipe 15 , in which condition 
the pipe is not supported by the elevator and there is 
no danger of drooping a supported string into the well. 
The valve 67 can not, however, permit opening of the 
elevator when rod 80 is in engagement with the en- 20 
larged diameter surface 20 of the upper joint end 17 
of the pipe. 

Fig. 11 illustrates application of the invention to a 
variational type of elevator 10a which may be consid- 
ered as identical with that shown in Figs. 1 to 10 ex- 25 
cept that the elevator of Fig. 11 is adapted for support 
of a different type of well pipe 1 5a in lieu of the eight- 
een degree tapered pipe of Fig. 3. In Fig. 11, the main 
body of the pipe 15a has an external cylindrical sur- 
face 19a corresponding to surface 19 of the Fig. 3 30 
pipe, but the upper joint end 17a corresponding to the 
upper end 17 of the Fig. 3 pipe does not have the ta- 
pered support surface 16, but rather has a horizon- 
tally extending annular downwardly facing shoulder 
surface 16a engageable with the upper surface 68a 35 
of body sections 1 1 a a nd 1 2a. Safety valve 67a of Fig . 
11 may be essentially the same as valve 67 of Figs. 

4 to 6, but with the rod 80a of valve 67a being typically 
connected to an arm 93 (see Fig. 12) which is pivoted 

at 94 to a mounting bracket 95 connected to the body 40 
of valve 67a. At its second end, arm 93 carries a roller 
96, which can swing from the retracted position illu- 
strated in full lines in Fig. 1 2 to either of two extended 
positions of engagement with the outer surface of the 
pipe. When roller 96 is in engagement with the outer 45 
surface 20a of the enlarged portion of pipe 1 5a (brok- 
en line position 96' of Fig. 12 and full line position of 
Fig. 11), the valve piston within valve 67a is in the 
position represented in Fig. 5, to prevent the delivery 
of actuating air to the elevator opening and unlatching so 
cylinders. If the pipe 1 5a of Fig. 11 is in a higher pos- 
ition in which roller 96 engages the reduced diameter 
surface 1 9a of the pipe, with the pipe no longer being 
supported by the elevator, arm 93 is then permitted 
to swing farther inwardly toward axis 27a of the pipe, 55 
and in that condition the valve piston is in the position 
of Fig. 6 permitting delivery of actuating air to line 179 
and cylinders 29 and 59. 



Fig. 13 is an enlarged vertical section through a 
variational type of elevator which may be identical to 
that shown in Figs. 1 through 10 except that the pipe 
15b is supported In the elevator by slip elements 97 
rather than by the tapered support surfaces 18. As In 
Figs. 1 to 10, the elevator of Fig. 1 3 includes two body 
sections corresponding to sections 1 1 and 12 of Figs. 
1 to 10 adapted to be opened and closed and latched 
by cylinders such as those represented at 29 and 59. 
One of the two body sections is illustrated at 11b in 
Fig. 13. That body section has a downwardly tapering 
inner slip bowl surface 98 engageable with corre- 
spondingly downwardly tapered external surfaces 99 
on slips 97, to cam the slips inwardly against pipe 15b 
upon downward movement of the slips. The inner 
gripping surfaces 100 of the slips act to tightly hold 
the pipe and support it in the well. Spring 101 resists 
downward movement of the slips and a ring 102 con- 
nected by bolts 103 to the slips 97 within body 11 and 
to corresponding slips carried by the second of the 
two relatively openable and closeable body sections. 
When a shoulder 104 on pipe 15b engages ring 102 
and displaces it downwardly as the well pipe is sup- 
ported by the slips, ring 102 moves a radially out- 
wardly projecting arm 105 downwardly to press the 
vertically extending rod 80b of a safety valve 67b 
downwardly. Valve 67b may be constructed in the 
same manner as valve 67 of Fig. 4, and be so located 
relative to ring 102 and arm 105 as to close off the 
flow of air to cylinders 29 and 59 when a pipe is sup- 
ported by slips 97 (full tine position of Fig. 13), and 
open the safety valve 67b for delivery of fluid to pis- 
tons 29 and 59 when pipe 15b has been raised and 
arm 105 is correspondingly elevated by spring 101 to 
the broken line position represented at 105' in Fig. 13. 
When a pipe is supported in slips 97 and arm 105 is 
in its full line position of Fig. 13, the valve element 73 
of valve 67b is in the position of Fig. 5. When arm 105 
is allowed to rise to the broken line position 105' of 
Fig. 13, valve 73 is in the position of Fig. 6, permitting 
air to flow to the actuating cylinders 29 and 59. 

While certain specific embodiments of the pres- 
ent invention have been disclosed as typical, the in- 
vention is not limited to these particular forms, but 
rather is applicable broadly to all such variations as 
fall within the scope of the appended claims. 



Claims 

1. An elevator, comprising: 

a plurality of elevator sections relatively 
movable between a closed condition for support- 
ing a pipe and an open condition for movement 
onto and off of the pipe; and 

means automatically responsive to the 
presence of a pipe at a location to be supported 
by said sections to prevent opening of the seo 
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Sons. 

An elevator as recited in claim 1 , in which said au- 
tomatically responsive means include a sensing 
element carried by said sections for movement 5 
toward and away from the axis of a pipe located 
in the sections and whose movement toward the 
axis is limited by engagementoftheelementwrth 
anenlargememonthepipewhenthepipeisposH 
tionedforsupportby said sections, and means for to 
preventing opening of the sections when the 
movement of said sensing element toward sa.d 
axis is limited by engagement with said enlarge- 
ment on the pipe. (5 
1. Anelevatorasrecitedinclaiml.inwhichsaidele- 
vator sections include body parts and slip ele- 
ments carried by said body parts for limited rela- 
tive upward and downward movement to support 
a pipe, said automatically responsive means m- 20 
eluding a sensing element movably mounted to 
the sections and responsive to movement of the 
slip elements downwardly by a supported pipe to 

prevent opening of the sections. ^ 

4. An elevator as recited in any of the preceding 
claims including means for power actuating said 
sections between dosed and open conditions, 
said automatically responsive means bemg re- 
sponsive to the presence of a pipe at a location 30 
to be supported by said sections to prevent open- 
ing of the sections by said actuating means. 



ition passing fluid to the outlet and said actuating 
means; said automatically responsive means act- 
ing to prevent movement of the valve piston to 
said second position when a pipe is at a locanon 
for support by said sections. 

7 An elevator as recited in daim 6, in which said 
valve body has an exhaust outlet to atmosphere 
which is in communication with said first men- 
tioned outlet in said first position of the valve pis- 
ton and is dosed of f by the valve piston from com- 
munication with the first mentioned outlet in said 
second position of the valve piston. 

8 An elevator as recited in daim 7, induding a 
' spring yieldingly urging said valve piston to sa.d 

first position thereof. 

9 An elevator as recited in any of daims 6. 7 or 8, 
induding a control valve controlling the delivery 
of pressure fluid to said inlet of the valve body, 
and a quick release valve between said control 
valve and said inlet of the valve body for relieving 
pressure from said side of the valve piston upon 
dosure of said control valve. 

10. An elevator as recited in any of the preceding 
daims. induding latch means for retaining said 
elevator sections in dosed condition, said auto- 
matically responsive means being operable auto- 
matically to prevent release of said latch means 
when a pipe is present at said location to be sup- 
ported by said sections. 



35 



5. Anelevatorasrecrtedindaim4.inwh.chsa,dac- 
tuating means are operable by pressure f hud to 
move the elevator sections relatively between 
closed and open positions, said automatically re- 
sponsive means induding valve means posi- 
tioned for response to a pipe located in the ele- 
vator sections and acting to prevent delivery of *o 
pressure fluid to said actuating means when a 
pipe is at a location to be supported by the sec- 
tions. 

6. Anelevatorasredtedindaim4.inwhict,saidac- 45 
tuating means are operable by pressure .fluid to 
move the elevator sections relatively between 
closed and open positions; said automatically re- 
sponsive means induding a valve body . through 
which pressure fluid is delivered to said actuating so 

means and having afluid inlet and an outlet lead- 
ing to said actuating means, and a valve piston 
movable slidably within said valve body from a 
firstpositiontoasecondpositionbypressureflu- 

id delivered to a predetermined side of the piston ss 
through said inlet said piston in said f irst position 
preventing flow of pressure fluid from sa.d side of 

the piston to said outlet, and in said second pos- 



11 An elevator as redted in any of daims 6 through 
9. including latch means for releasaNy retaining 
said sections against opening movement, said 
actuating means induding a first unit receiving 
fluid from said first mentioned outlet of the valve 
body and operable by such fluid to actuate sad 
sections from dosed to open condition and a 
second unit also receiving fluid from said valve 
body in said second position of the valve i piston 
and operable by such fluid to release sad latch 
means. 

12. An elevator as rec-ited in daim 10. induding a 
unit operable by pressure fluid to release said 
latch means, said automatically responsive 
means being operable automatically to prevent 
release of said latch means by said unit when a 
pipe is present in the sections at a locabon to be 
supported thereby. 
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FIG. I 




8 



EP 0 589 823 A1 




9 



EP 0 589 823 A1 




EP0 589 823 A1 




11 



EP 0 589 823 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application N amber 

EP 93 63 0063 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
. of relevant passages 



Relevant 
u < 



CLASSIFICATION OF THE 
APPLICATION (totCLS) 



US-A-2 722 450 (NELSON) 

* column 2, line 57 - column 3, line 24; 
figures * 

US-A-1 814 407. (PEEBLES) 

* page 3, left column, line 13 - line 61; 
figures * 

US-A-4 676 312 (MOSING ET AL.) 

* abstract * 

* column 4, line 26 - line 48; figure 4 * 
US-A-2 695 189 (CHRISMAN ET AL.) 

* column 2, line 63 - column 3, line 32; 
figures 1-5 * 

US-A-2 683 020 (NICKLE) 

* claim; figure 2 * 



1,2,10 



1.10 



1,3-5 



I, 4,5, 

II, 12 



E21B19/06 



TECHNICAL FIELDS 
SEARCHED (IntCtS) 



E21B 



The present search report has been drawn op for all claims 



THE HAGUE 



22 December 1993 



Lingua, D 



CATEGORY OFCTIEI) DOCUMENTS 

X : particularly relevant (f taken alone 

Y : particularly relevant if combined with mother 

document of tbe sane category 
A : technological background 
O : eon-written disclosure 
P: 



T : theory or principle underlying tbe Invention 
E : earlier patent tnenment, but pobUshel on, or 

after the filing data 
D : document cited in tbe application 
L : document dted for other reasons 



of the s 



t patent family, corresponding 



13 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



iWS PAGE BLA^K (uspto) 



